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Brief Explanation of Logistic model

A logistic model estimates the odds, exp(U) in the expressions that follow, that an event will occur or not occur.

U = log(odds) = log(P/(1-P)), where P is the estimated probability that the event will occur.

U = log(P/(1-P)) = a0 + a1*x1 + a2*x2 + …, where x1, x2, … are the values of variables in an observation, and a0 (the intercept), a1, a2, … are coefficients.

We fit U (using SAS PROC LOGISTIC) to our data by least squares regression (though we might contemplate other methods, I suppose), which gives us the values of a0, a1, a2, … to use. These values of a0, a1, a2, … distinguish one logistic model from another.

Given a new observation, say m1, m2, m3, …, we apply the model to find the odds that the event will occur in this new observation. So we calculate

U = log(P/(1-P)) = a0 + a1*m1 + a2*m2 + … 

Now that we have the estimated odds, with an algebraic transformation, we can estimate the probability the event will occur as

P = exp(U)/(1 + exp(U))

In our EM scoring models, we multiply P by 100 to get a score between 0 and 100. As the score gets closer to 100, we estimate the event is more likely to occur. As the score gets closer to 0, we estimate the event is less likely. 

[Technical note: In actual implementations, we use P=exp(min(700,U))/(1+exp(min(700,U))) to avoid overflow conditions.]

An example:

A package includes references to customers and accounts, and some of them may have been involved in prior SARs within the year prior to creation of the package. In our historical data, we found some correlation between ps_in_1_yr the number of prior SARs within 1 year and the occurrence of SARs. In research set 7, ps_in_1_yr varied between 0 and 37. We fitted a logistic model with our working name of MJS_A9 = U = -1.3060 + 0.3745 * ps_in_1_yr to this data and created a scoring formula from it with our research name SCO_MJS_A9 = exp(U)/(1+exp(U)).

MJS_A9 varies linearly with ps_in_1_yr.
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SCO_MJS_A9 has a curved shape.
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While ps_in_1_yr makes a nice example, we found that, by itself it’s not very useful. However, we did find it helpful in scoring formulas resulting from combination with other variables.

--- end ---

Page 1

